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UNCLE SAM'S ALMOST PEMFECT SYSTEM OF EEACOMS AMD WA1M1MGS OF THE SEA
AS you ait on the -deck of a ves¬

sel at night on the rivers,
b&ya, sounds and on the ocean

along the coasts of the United
States and you see the flickering of
distant lights, or hear the deep,
rhythmical tones of a bell, or the loud
warning roar of a foghorn, or the shrill
sorlek of a siren, remembe;- they are

there as part of one of Uncle Sam's
most perfect systems for the protection
of life and property, and that the be¬
ginning of this system of lights was

provided for before the formation of
the United States government.
The government maintains lights all

the way from ordinary lanterns on

some parts of the Mississippi river to a

:'5,000,000-canalepower light south of
Xew York, the most powerful in the
United States, if not in the world

*
sit *

These beacons and warnings of the
sea and painted buoys are indispensa-.
hie to navigation both by night and

.lay, and they are watched and attend¬
ed with never-ceasing care. Human
eyes are open and alert wherever there
is a lighthouse, and in the case of other
iights they burn as the result of me¬

chanical adjustment that is marvelous
o- by daily care

For New York harbor and immediate
approaches alone 268 aids to naviga¬
tion are required, including 46 shore
lights, 2 light vessels and 38 lighted
buoys; there are 19- buoys of all
classes and 37 fog signals, including
sounding buoys. A chart of New York
harbor in 1737 shows not a single aid
to navigation there at that time. One
may imagine the dltticulties of Hendrik
Hudson when, in 1609, he sailed into

York bay in the Half Moon.
There are J,004 lighted aids to naviga¬

tion in the United States, of these 1,590
aro either lighthouses or major lights.
What are known as minor lights number
2,7§! ; light vessels number 52 ; gas
buoys, 453, and float lights, I IS.

TJnllghted aids to navigation are main¬
tained »s carefully as the lighted ones.

There are oil* fog signals. 18 submarine
signals, S6 whistling buoys, 233 bell
buoys, 6,330 other buoys ami 1,978 day
oeacons. In all. the United States main¬
tains 14,19* aids to navigation.

There are 5,562 employes in the light
house service under < 'ommlssioner Oeorge
R- Putnam, and only 4 of these are in
Washington The lighthouse service is
% part of the Department of Commerce.

»
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Lighting dangerous waters In which
abound reefs, rocks ar.d shoals lias pro¬
gressed from wood llres and candles to

crtl vapor and electric lamps. The early
lighthouses were lighted by wood or coal
fires burned in open braziers, and later
by candles inclosed in lanterns. The re¬

sulting light was necessarily weak and
fitful and a large part was lost by being
diffused in directions of no use to mari¬
ners. A coal fire was burned at the Isle
of May light. on the cut of Scotland,
up to 18IK. and tin- famous l>idystone
light was lighted with twenty-four wax
csndles up to 1811

Oil lamps were early use«l jn this coun-
rry. If not from the first lighting of Bos¬
ton light. Fish oil. sperm oil, colza oil.
Sard oil and mineral oil were in turn
I»urned. increasing experts** in *a« h case
compelling a change Circular wick
lamps, with central current of air, were
.nvented b\ Areand m !7MV At the' pres¬
ent time lumps with from one to five con-
e,,tri. v.ick:« and burning a high-grade of

acrojjeue oil are used in a majority vt

lighthouses. More than 700,000 gallons of
oil are burned each year at light stations
of the United States, about 350.000 gallons
of which are for lighthouse illumination.
For the more important lights the in¬

candescent oil vapor lamp is now used,
having been introduced by the French
in 1898. In this lamp the oil is heated
and vaporized and is burned mixed with
air under a mantle which is made in¬
candescent. This gives a much more
brilliant light than^he wick lamp, with
a smaller consumption of oil. This
changc of lamps at Cape Hatteras in¬
creased the brilliancy of the light from
34,000 to 160,000 candlepower, while the
consumption of oil was reduced nearly
one-half-
Electric lights are used only at a few

light stations. The expense is too great
to warrant the employment of electricity
at many important stations. For some
harbor lights it can be used to advan¬
tage by taking current from local source
of supply, and a light can thus be main¬
tained In an exposed position and con¬
trolled from the shore.

*
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The electric light at Navesink, on the
highlands just south of New York har¬
bor, is the most powerful coast, light In
The United States. This light shows each
five seconds a flash of one-tenth second
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houses.Work of the Lighthouse Service.The Flashing Beacons.Submarine Bells as Fog
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inches In diameter and there are two of
them, hack to back -with the arc light In
between, so that the light is converged
into two diametrically opposite beams,
each of 25,000.000 candlepower. These
lenses are mounted on a mercury float
so that they * revolve with the least
amount of friction and power.
The tallest light tower in this country,

200 feet high, is the Cape Hatteras
lighthouse. North Carolina. Tt has a
spiral painting of red and white to fur¬
nish a distinctive day mark to mariners.

Henlopen, Delaware. The walls of the
Sandy Hook tower are seven feet
thick at the base and it is 150 feet in
height.
There are in use a large number of

acetylene gas-lighted beacons, supplied
by tanks of gas of sufficient capacity
to maintain a quick flashing light
for five months without attention
These are visited by lighthouse tenders
an replenished. In other acetylene
lights the gas is generated from car¬
bide at the stations or In the bu- y.

THE MOST POWERFUL LIGHT W THE UNITED STATES.
CAXDLEPOWER.

3VAVESINK LIGHTHOUSE. WITH 2S,00<MNH>

duration estimated at 25.000,(MM candle-
power. Although on account of the curva¬
ture of the earth, the light Itself cannot
be seen more than two mllea. Its
beam has been reported to have been ob¬
served In the sky at a distance of seven
nautical miles. This light consists of a
bivalve lens, with an electric arc light
source. The lens Is pevon Xeet four

A light must be about 200 feet above the
water to be seen from the deck of a ves¬
sel twenty nautical miles distant; beyond
that distance the curvature of the earth
would prevent a light at this elevation
being seen.
The oldest existing lighthouses in the

United States, both built in 1764, arc
at Sandy Hook. New Jersey, and Cape

Oil gas under compression is also ex¬
tensively used for lighted buoys, hav¬
ing first been employed for this pur¬
pose in 1878. Some of the acetylene
beacons are provided with a sun valve
which saves gas by automatically cut¬
ting off the gas supply during -ne
time the sun shines.
There is a flashing beacon on .Rich-

ardsons Rock, a wave-swept rock, west
of the Santa Barbara Islands, Califor¬
nia, which, without attention, will flash
Its warnings every three seconds for
seven months, or over 6,000,000 flashes,
before it requires another charge of
gas.

*
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There are ninety-five lights on Alas¬
kan waters, and this number is due to
the facility with which flashing gas
lights, unattended, may be established
in that region, where it would be diffi¬
cult and expensive to maintain keepers.
Submarine bells were first regularly

employed as fog signals in the United
States in 1906. The be-ll is suspended
In the water from a light vessel to a

depth of twenty-live to thirty feet, and
Is operated by compressed air, or the
bell is mounted on a tripod on the bot¬
tom and worked by electric power
transmitted from the shore through a
cable, or it is suspended from a buoy
and actuated by the motion of the sea,
which moves a vane and winds a

spring. Sound from submarine bells is
transmitted through the water more
uniformly and effectively than it Is
through the air from aerial signal.
However, the efficient use of the sub¬
marine bell requires that vessels be
equipped with suitable receiving ap¬
paratus attached to the hull on each
bow and telephonically connected with
the wheel house. By comparing the
loudness on the two sides the direc¬
tion of the signal may be obtained.
Submaj-lne bells have frequently been
heard through the water at distances
of fifteen miles and more.
Light vessels are placed in locations

off the coast where it would be im¬
practicable or needlessly expensive to
build a lighthouse, and they usually
mark the approach to a port or bay or
the outer limit of an offlying danger.
They are equipped with powerful and
distinctive lights and fog signals. Life
on a lightship is somewhat dreary, but
not without excitement, and the men
are allowed liberal shore leave.
The pay of lightkeepers is small and

the life is lonely. Nevertheless, It at¬
tracts a class of faithful men willing
to take large risks in doing their duty
and also helping those in distress.
There are many cases of faithful serv¬
ice and bravery. The hurricane ot
September, 1906, did serious damage to
lighthouse property along the gulf
coast, and a number of lives were lost
at Sand Island and at Horn Island light
stations. At the latter the keeper, his
wife and daughters were drowned.
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Walter J. Calfee, keeper of post
lights on the St. Johns river, Florida,
after falling a distance of twenty-two
feet while attempting to light a bea¬
con, remained unconscious for more
than two hours, and then, with a brok¬
en leg, crawled back to hia boat

A

through a surf, got another lamp, and
placed it on the beacon post. He then
walked home, a distance of eight
miles.
Commissioner Putnam tells a pathetic

story of the keeper of the Key West
light, William A. Bethel, who, after

Ihlrty-flve years of service, became so
absorbed in his duty that he would not
leave his task even for a short vaca¬
tion, laboring under the delusion that
no one but himself could properly care
for the light. On a certain very stormy
night a ship was wrecked near the
fort at Key West. The keeper, then
nearly seventy years old, excited by
the storm and the prolonged whistle
blasts of the unfortunate vessel, in¬
sisted that the wreck was due to the
front-range light being out, although
it had been examined by his son and
found properly burning. In spite of
his feeble condition he procured a lan¬
tern, and resisting efforts to detain
him, went on foot in the storm to the
range light and satisfied himself that
it was really burning, and he died not
long afterward of the exposure.
The keeper of Van Weis point light,

New York, died about three years ago,
at the age of ninety-three years, hav¬
ing tended the light for fifty-three
years.
The keeper of the most distant light

in Alaska.Cape Sarichef.returned re¬
cently, his first absence in three years.

THE OLDEST EXISTING LIGHTHOI'SE, \T SANDY liOOli, NEW JERSEY.
IT IS 150 FEET IN HEIGHT.

At this station there is sometimes an
interval of five months between mail*
and the keeper's only neighbor is a

trapper, ten miles away. A lightkeeper
on the Columbia river, Oregon, has
taken only two days' leave in twentj
three years, and one of these two da>»
was for the purpose of getting mar¬
ried.
There are a number of woman light

keepers. One of these, the keeper of
Angel Island light in San Francisco
bay, reported that after the machinery
of the fog signal was disabled she had
struck the bell by hand for twenty
hours and thirty-five minutes until the
fog lifted and that two days later
when the machinery was further dis¬
abled she stood all night on the plat
form and struck the bell with a nail
hammer with all her might.

Ida Lewis, who died about three yea is
ago, was a widely known lightkeeper
She lived at Lime Rock lighthouse on
a ledge in Newport harbor, for fifty-
seven years, her father having been ap¬
pointed keeper when she was twelve
years old. She was keeper of the light
for thirty-two years. There are official
records of her having rescucd thirteen
people from drowning. On one occa¬
sion she saved three men whose boat
had swamped while they were attempt¬
ing to pick up a sheep, and then she
rescued the sheep.
The first lighthouse on this continent

was built in 1713 at the entrance «>f
Boston harbor by the province «»£
Massachusetts, and was supported I >
light dues on all incoming and outgo
ing vessels, except coasters. Sever.u
other lighthouses were built b> the
colonies.
For the last fiscal year it cost the

government $a,S74.,»<)'.) to maintain n«u

only in this country, but m our inst;
lar possessions, not including the Phi
ippines, these lights and warnings that
safeguard hundreds of thousands of hu
man lives and property which in value
runs into the millions. The service out
side of Washington is divided into
nineteen lighthouse districts, each of
which is under the charge of a light¬
house inspector. In addition there is on
Staten Island, New York harbor, a gen¬
eral lighthouse depot where many of
the supplies for the whole service are

purchased and stored and sent out for
distribution and where much of the
special apparatus of the servics is man¬
ufactured or repaired.

The Foolish Urchin.
HERMAN HIPPER, the Merman-Amer¬

ican journalist, said at the German-
American Chamber of Commerce In New
York:
"You complain that the war goes slow¬

ly? But you would think it went fast
enough if you were in the trenches. To
complain that a war so colossal as this
goes slowly is to he as foolish almost as
little Willie.
"Uttle Willie, at the age of six, was

sent to school for the first time. At the
end of his first school day he tore
home, snatched up t]ie latest eomic sup¬
plement, and ran his eye over the printed
words that tame out of the people's
mouths in the jokes. Then he threw the
supplement down and said:

*' That's no good of a school!'
" 'Why, Willie, what makes you sav

that?' exclaimed his mother.
" 'Oh,* said he, 'here I've been to it a

whole day and ain't learned to read
jet,' 11


